Phrenic and external intercostal motoneuron activity during progressive asphyxia.
Phrenic and external intercostal motoneuron activities were compared during progressive asphyxia induced by the interruption of artificial ventilation in the pentobarbital-urethan-anesthetized, gallamine-paralysed rabbit. The relative augmentation of inspiratory activity of the T1-T4 external intercostal nerves was significantly greater than that of the phrenic nerve during asphyxic hyperpnea. This was associated with a greater recruitment of intercostal than of phrenic motoneurons, particularly late in the hyperpneic phase immediately before the period of asphyxic apnea. However, peak and average discharge frequencies developed by intercostal motoneurons (n = 20) were only approximately 60% of those of the phrenic motoneurons (n = 28). Gasping respiration terminated the apneic period and was associated with a further intense recruitment of intercostal though not of phrenic motoneurons, but discharge frequencies developed by the intercostal motoneurons remained approximately 60% of those of the phrenic motoneurons. The instantaneous frequency profiles generated by the motoneurons often exhibited progressive changes during the terminal stages of hyperpnea (reduction in inspiratory duration and duty cycle and increases in inspiratory slope and discharge frequencies) such that much of the character of gasping respiration became evident before the apnea. Such smooth transitional sequences do not obviate the existence of an "independent gasping center" but do require that such a proposed center at least possess the capacity for interaction with those sites responsible for the generation of eupneic and hyperpneic respiration.